We report here three new mosquito records in the Yungas ecoregion [Culex (Culex) dolosus, Culex (Micro culex) Pleuristriatus Series and Howardina sp.] and the expansion of the distributions of 17 species of the genera Anopheles, Culex, Aedes, Psorophora, and Toxorhynchites for Argentina. These findings broaden the total number of species recorded for northwestern Argentina to 174, from which number 57 species are distributed in the Tucumán province, 21 in the Catamarca, and 96 in the Salta. Also included is information on immature instars collected in phytotelmata.
The distribution of mosquito species inhabiting Argentina has changed in recent years. To date, 242 species of mosquito have been described in the country belonging to the genera Aedeomyia, Aedes, Anopheles, Chagasia, Coquil lettidia, Culex, Haemagogus, Isostomyia, Limatus, Mansonia, Onirion, Orthopodomyia, Psorophora, Runchomyia, Sabethes, Shannoniana, Toxorhynchites, Trichoprosopon, Uranotaenia, and Wyeomyia. In northwestern Argentina, 56 species of Culicidae have been cited for Tucumán province, while 20 and 96 species of that family have been cited for Catamarca and Salta provinces, respectively (Rossi 2015) .
Dipterología Argentina (Lynch Arribálzaga 1891), the first work on mosquitoes in Argentina, marked the beginning of mosquito research in the country. Patterson (1911) first sampled mosquitoes in northwestern Argentina and recorded the presence of Anopheles, Brèthes (1916) wrote elaborate notes concerning the relationship between mosquitoes and malaria, and Shannon & Del Ponte (1927) also contributed greatly to the knowledge of the mosquitoes in the country. Subsequently, the number of species in Argentina recorded increased, reaching 159 by 1960 (Castro et al. 1959 (Castro et al. , 1960 and 208 in 1985 (Mitchell & Darsie) with the recording of 13 species in Catamarca, 43 in Tucumán, and 74 in Salta. Campos & Maciá (1998) reported 210 species, adding 13, 46, and 74 species in Catamarca, Tucumán, and Salta, respectively.
Mosquitoes of the family Culicidae are the insects most relevant to public-health issues, since dozens of species are capable of transmitting infections such as malaria, filariasis, dengue, chikungunya, Venezuelan equine encephalitis, and yellow fever, as well as etiologic agents such as West Nile virus, Zika virus, and various emerging and reemerging arboviruses. These have been responsible for a number of cases of illnesses and deaths in both tropical and temperate countries, particularly during the current decade (Calisher et al. 1981; Berti et al. 2015; Carbajo & Vezzani 2015) .
The transmission of malaria and dengue has been reported in northwestern Argentina. Dengue, transmitted by Aedes aegypti (Linnaeus, 1762) , is caused by a dangerous and prevalent arbovirus that largely affects humans. In 1997, Ae. aegypti was detected in the Tucumán province, with a particularly high risk having been reported in the communities of San Pablo, Las Talitas, Tafí Viejo, and Yerba Buena (Augier 2000) . Since then, the disease has occurred periodically and sporadically up until 2009, when the epidemic outbreak at that time produced the first indigenous cases in the province, with the capital (San Miguel de Tucumán) and the city of Aguilares in the department of Río Chico as the most highly affected locations (infection rates of 1.06‰ and 9.98‰, respectively (Ramírez et al. 2013) .
Human malaria, caused by parasites of the genus Plas modium, transmitted through bites from infected species of Anopheles (World Health Organization 2008) , is one of the most serious parasitic diseases in tropical ecosystems. In Argentina, the once wide geographical distribution of malaria now appears to be reduced to the northwest and northeast of the country, where malaria is still a major endemic parasitic disease (Ministerio de Salud de la Nación 1997; Curto et al. 2003; Dantur Juri et al. 2009 ). In the northwest of the country, changes in land use during the last century have led to a different driver of malarial transmission, now indirectly linked to gradual changes in the Yungas ecoregion, which area has provided new habitat for larvae sites for the vector Anoph eles (Anopheles) pseudopunctipennis Theobald, 1901 . Until the 1940s, the northern area of the Yungas ecoregion was a preserved rainforest overall, while in the southern part of the Yungas, there are sugarcane and citrus crops, and more recently, soybeans. At present, the dynamics of the Yungas are altered and the northern area exhibits important modifications of the landscape due to the severe forestry, the recurrence of fires and greater pressure of the agriculture (Brown 2009 ). These alterations to the environment and landscape indirectly lead to changes in the local climate. These influences, combined with human migration from southern Bolivia into northwestern Argentina since the second half of the 20th century, might explain the current distribution and abundance of An. pseudopunctipennis and the regional endemicity of malaria (Dantur Juri et al. 2009 , 2014 (Mitchell et al. 1987; Sabattini et al. 1985 Sabattini et al. , 1998 . The latter species is of major epidemiologic significance because of a wide distribution in the country and a facile adaptability to unfavorable environments.
Because of such major medical relevance and the limited number of studies in the area, a constant updating of the diversity and distribution of culicids in the subtropical mountain forests of Argentina is of a high priority.
The Yungas, or subtropical mountain rainforest ecoregion, extends from the Bolivian border (21°59.961ʹ S) to the northern Catamarca Province (21°36.374ʹ S) in Argentina and also includes portions of the Salta, Jujuy, and Tucumán provinces (Brown & Malizia 2004) .
The climate is characterized as subtropical, but owing to the rugged topography, the region is climatically diverse. Precipitation is highly seasonal and mostly concentrated in the summer months. (Grau 2005; Brown et al. 2006) .
Samples of mosquitoes were collected during three study periods: the first during 2011-2012 at different localities in Tucumán province, the second in November, 2014 likewise in Tucumán but also including a locality in Catamarca province, and the third during October and November 2015 in Salta province. The samples were collected from rivers, streams, and phytotelmata, and collections were carried out both in the Yungas and in anthropic environments (Figures 1, (2) (3) (4) (5) (6) (7) (8) .
Adult specimens were collected with Centers for Disease Control (CDC) light traps with ultraviolet and visible light placed in two types of environments (anthropic and forested), with a manual aspirator, or with a hand net. Otherwise, immature specimens were collected from Bromeliaceae (Aechmea distichantha and Vriesea friburgensis var. tucumanensis) (Figures 7-8 ) with a pipette, or with a dipper from puddles, pools in streams, or from slow flowing areas of rivers, either along the banks or between rocks.
A portion of the immature specimens (fourth instar larvae and pupae) were reared to adults, whereas the rest were preserved in 80% (v/v) aqueous ethanol. Adults were mounted on pins, and certain still immature instars and genitalia were mounted with Canada balsam on slides.
increassed to 21 for Catamarca province. The current distribution of this species in Argentina includes the provinces of Buenos Aires, Chubut, Córdoba, Corrientes, Entre Ríos, La Pampa, La Rioja, Misiones, Neuquén, Río Negro, Salta, Santa Fé, and Tucumán (Rossi 2015) . Culex dolosus is a common species in Argentina. The presence of postespiracular scales in both sexes separates this species from Culex eduardoi Casal & García, 1966. Culex (Microculex) Pleuristriatus Series (Theobald, 1907) Material examined: Tucumán province, Tafí Viejo, El Cadillal, Loro River; 26°37ʹ24.99ʺ S, 065°11ʹ06.23ʺ W; 550 m a.s.l.; 1 L (MLP 4392); extracted from phytotelmata of Aech mea distichantha, 13-XI-2014, G. Rossi coll. and det. Tafí del tions of this species and Tx. guadeloupensis (Dyar & Knab, 1906) , and the redescriptions by Bonne & Wepster (1925) and Van der Kuyp (1954) . Voucher specimens were deposited in the División Entomología, Museo de La Plata. (Lane & Withman 1951) , has been cited. Because of the difficulty of the identification at the species level, the specimen having not reached the fourth stage, and the poor description of the larva of Cx. davisi, we did not feel confident in the identification of this specimen at the species level.
New provincial records
Howardina sp. Remarks: The larvae could not be reared to adults. The immature forms of Howardina species present in Argentina have not been described. Moreover, none of the five species known from Argentina have been reported from Tucumán province. All members of the genus, as far as known, are container breeders. Immature stages have been reported from holes in rocks and trees, broken bamboo, plant parts on the ground, leaf axils of bromeliads and aroids, and flower bracts of heliconias (Berlin 1969) . The absence of the 12-I bristle and the presence of the promontory from where the 4-X bristles arise distinguish this genus from Aedes.
Expansion of the geographic distribution
Aedeomyia ( but no specific locality was mentioned. Tufts of scales in the femurs and short and thick flagellomeres distinguish this species from other Culicini.
Aedes (Ochlerotatus) crinifer (Theobald, 1903) Remarks: In Tucumán province, only two records (adult captured at Monte Bello and Concepción) were documented for Ae. crinifer from (Duret 1951 ). Only one record of an immature stage of Ae. crinifer in phytotelmata exists; this was from cut bamboo at Teresopolis, Brazil (Davis 1944 in Arnell 1976 ) and found when temporary ground pools had dried. The present capture was from between the leaves of A. distichantha, and likewise, was during a period of drought. In this species, the siphon with two or three pairs of anterolateral bristles (Figure 9 ), subequal in size to seta 1-S, is unique for members of the genus Aedes. Remarks: Specimens of Ae. aegypti were collected with larvae of Tx. guadeloupensis and represent the first report of this species in the bromeliad V. friburgensis var. tucuma nensis. Aedes aegypti was previously reported from Monte Bello, Río Chico department, where it was living in A. dis tichantha (Stein et al. 2013 ). The number of comb scales on VIII with their large subapical spinules is characteristic of this species.
Anopheles (Anopheles) pseudopunctipennis (Theobald, 1901) Material examined: Tucumán province, Chicligasta, Alpachiri; 27°20ʹ20.29ʺ S, 065°46ʹ04.39ʺ W; 569 m a.s.l. Remarks: In Salta province, An. pseudopunctipennis had been recorded at more than 90 locations up to the 1960s (Castro et al. 1959 (Castro et al. , 1960 . In recent years, this species has been recorded only at San Ramón de la Nueva Orán, El Oculto, and Aguas Blancas (Dantur Juri et al. 2009 ). Anopheles pseudopunctipennis is the most common and abundant species of Anophelini in the Yungas area. Remarks: This species has been reported from 15 locations in the province, but all those records were from the late 1950s and 1960s (Castro et al. 1959 (Castro et al. , 1960 Linthicum 1988) . The presence of two longitudinal rows of white scales on sternum I (Figure 10 ) is found in An. brasilienzis and An. deaneorum, but the Ta-III-2 with 90% dark basal separates this species from An. brasilienzis (20-40% dark), while the Ta-I-3 with a white ring, among other details, separates it from An. deaneorum (Ta-I-3 dark).
Anopheles ( Remarks: In Salta province, An. argyritarsis has been reported from over 40 locations (Castro et al. 1959 (Castro et al. , 1960 . In recent years, this species was recorded at Quebrada Itiyuro (by Casal in Linthicum (1988)), Rosario de la Frontera ), San Ramón de la Nueva Orán, El Oculto, and Aguas Blancas . The striking find of An. argyritarsis in bromeliads because according to Linthicum (1988) this species occurs in ground pools and occasionally in artificial containers; it is in these habitats probably because of the dry atmosphere. Similarly, Ae. crinifer has been found breeding in the same type of phytotelmata. Anopheles argyritarsis is the second most common species of Anopheles in the area. The bare anterior mesepimeron, the costa vein of the wing with basal dark spot almost equal to the humeral pale spot, and the vein R3 with two dark spots all separate this specimen from Anopheles darlingi Root, 1926, a species that has not been repoted from the Yungas. Remarks: This species was previously reported from Tucumán province at Concepción, Iltico (Augier 2001) and Sargento Moya (Dantur Juri et al. 2010a) . Anopheles rangeli presents the hind tarsomere 2 with basal dark band usually equal to or greater than 0.25 times length of the tarsomere, the upper mesanepimeron often with l-4 pale obovate scales, and a pale humeral spot less than 1.5 times the length of the basal dark spot. These features separate this species from Anopheles oswaldoi Peryassú, 1922 , which presents the hind tarsomere 2 with a basal dark band usually less than 0.25 times the length of the tarsomere and with the upper mesanepimeron often with l-4 pale obovate scales; the wing with a humeral pale spot greater than 1.5 times the length of the basal dark spot. The An. rangeli male genitalia present the ventral claspette with a concentration of long setae (near 1.5 times the width of the aedeagus) and a small preapical plate, oval and heavily sclerotized; in An. oswaldoi the ventral claspette is with setae along the basal margin of the basal lobule of length about 2.0 times the width of the aedeagus, and with the preapical plate usually crescent-shaped and moderately to strongly sclerotized (Linthicum 1988) . Remarks: In Salta province, this species has been reported from Quebrada de Escoipe (Rossi et al. 2008) and Tartagal (Rossi 2015) . The larvae of Cx. apicinus present the setae 1a, b-S appearing between the teeth of pecten, 1-S in 5 or 6 pairs; the siphon index is lower than 3.3; the head, siphon, and saddle are very sclerotized. The male genitalia are differ from other species of Culex (Figure 11 ). (Dyar & Knab, 1906 Remarks: In Tucumán province, this species was recorded from Monte Bello and Aguilares (Castro et al. 1959 (Castro et al. , 1960 . Dyar (1928: 388) commented that "Mr. Max Kisliuk caught undoubted specimens of this species in Argentina, May 4, 1927, on the train going from Tucumán to Jujuy". In Salta province, this species was recorded from Isasmendi Stream and Arias River (Capital department) (Rámirez et al. 1999) , Chañar Muyo, El Bordo, Metán, and Tabacal (Duret 1953a) . Culex coronator is distinguished from the other species of Culex by presenting the siphon with a prominent crown of dorsal and ventral subapical spines (Figure 12 ). (Dyar, 1921) Remarks: In the samples collected with the CDC traps, many females of Cx. (Cux.) were found that were not quantified or classified owing to their poor condition and to the slight differences between species. Culex chidesteri differs in the male genitalia from the most similar species by the absence of a dorsal process, and the lateral plate with about 15 teeth. In the closely related species, Cx. cuyanus Duret, 1968 and Cx. riojanus Duret, 1968 , both of arid regions, and in Cx. fernandezi; the dorsal process is present, while the lateral plate presents 3-10, 10-15, and 6-7 teeth, respectively. Culex (Culex) fernandezi (Casal, García & Cavalieri, 1966 Remarks: This species has been reported from Sargento Moya, Monteros department, Tucumán province (Dantur Juri et al. 2012) . In Salta province, only two reports are known, one from Quebrada de Piquirenda (Casal et al. 1966 )-the type locality of the species-and the other from Tartagal (Rossi 2015) . The larvae of Cx. fernandezi present the setae 5, 6-C with nine or more branches and the abdomen with many stellate setae. The adults are characterized by the presence of scales in the antennal pedicel and the hind tibia with a clearly visible white ring, in addition to being the only Culex (Culex) whose larvae have been shown to develop in bromeliads.
Culex (Culex) coronator

Culex (Culex) chidesteri
Culex (Culex) maxi (Dyar, 1928) (Figure 13) Material examined: Tucumán province, Yerba Buena, San Javier River and PR N° 340; 26°46ʹ48.91ʺ S, 065°23ʹ37.91ʺ W; 908 m a.s.l.; 1 F, 1 Le, 1 Pe (MLP 4435); extracted from a puddle between rocks in the river bed; 08-XI-2014; C. Veggiani Aybar coll., G. Rossi det. Tafí Viejo, El Cadillal, Loro River; 26°37ʹ24.99ʺ S, 065°11ʹ06.23ʺ W; 550 m a.s.l.; 1 L (MLP 4395); extracted from a puddle between rocks in the river bed; 13-XI-2014; C. Veggiani Aybar coll., G. Rossi det.
Remarks: Culex maxi adults present a hind tarsomere marked with quite distinct pale scales, while the larvae are characterized by a siphon with 2-4 small subapical spines on the dorsal side only (Figure 13 ). Remarks: This species has been recorded once in December 1950 at Concepción, Chicligasta department (Duret 1953a ) and once at Monte Bello, Río Chico department (there in epiphytic bromeliads; Stein et al. 2013 ).
Culex
Culex (Melanoconion) aliciae (Duret, 1953) Remarks: In samples collected with CDC light traps, many females of Cx. (Mel.) were neither quantified nor classified because of their poor condition and owing to the minimal differences between the species. Culex aliciae has been reported from Sargento Moya, Monteros department (Dantur Juri et al. 2012) . In males of this species, the apical median process of the lateral plate has small teeth; the basal hook is attached to the lateral plate at a right angle; and the IX-tergite lobes are almost rectangular and with small projections on the inner upper corners. The species of the Conspirator Group, Cx. martinezi García, 1968 and Cx. lucifugus Komp, 1936 , have not been captured for many years.
Culex (Microculex) imitator (Theobald, 1903) (Figure 14) Material examined: Salta province, Anta, Santa Ana Stream, 7 km N from Anta; 24°51ʹ57.89ʺ S, 064°28ʹ27.15ʺ W; 722 m a.s.l.; 1 M, 2 L, 2 Le, 2 Pe (MLP 4645/4669-51); extracted from phytotelmata of A. distichantha; 01-XI-2015; C. Veggiani Aybar and G. Rossi colls., G. Rossi det.
Remarks: In Salta province, the only record for Cx. imitator comes from San Ramón de la Nueva Orán, Orán department (Rossi 2015) . The adult of the species is distinguishable by the characteristic pattern of silvery scales on the thorax and the clear basal bands of scales on the tarsi, while in the larva, the siphonal index is greater than 10, and the posterior margin of saddle is without spicules (Figure 14) . Psorophora (Janthinosoma) cyanescens (Coquillett, 1902) Material examined: Tucumán province, Yerba Buena, Horco Molle Experimental Reserve; 26°41ʹ17.02ʺ S, 065°19ʹ 10.20ʺ W; 658 m a.s.l.; 1 F (MLP 4490); collected under a canopy with a mouth aspirator when trying to bit, at midmorning; 08-XI-2014; G. Rossi coll. and det.
Remarks: This species was previously reported from San Miguel de Tucumán and Quebrada de Lules (Shannon 1926) . Psorophora cyanescens is distinguished by the completely dark wing, the toothed tarsal claws, and the entirely dark-scaled hind tarsomeres; the other species of Janthinosoma present at least some of the hind tarsomeres marked with pale scales.
Toxorhynchites (Lynchiella) guadeloupensis (Dyar & Knab, 1906 Remarks: In Salta province, this species was reported previously from Pocitos and Tartagal (Castro et al. 1959 (Castro et al. , 1960 and San Ramón de la Nueva Orán (Mangudo et al. 2015) , but collected in tree holes. In Tucumán province, specimens were obtained from bromeliads as larvae at Acheral, Aconquija Park (San Miguel de Tucumán), Concepción, Monte Bello, Quebrada de Lules, and Tafí Viejo (Castro et al. 1959 (Castro et al. , 1960 and at Timbó Viejo and Famaillá (Augier et al. 2003) . The specimens collected in the present study were identified as Tx. guadeloupensis, a species considered as occurring in Argentina. However, it presents certain differences with a native species as it is Tx. tucumanus (Brèthes 1926 , as Megarhynus) currently a synonym of Tx. guadeloupensis. The breeding sites of both species collected were bromeliads. Table 1 summarizes the most visible differences. The identity of specimens in Argentina is currently under review (Figure 15 ).
The present study represents an update of the list of species recorded for northwestern Argentina. With the addition of unregistered species, the number of records increased to 21 for the province of Catamarca and 57 for the province of Tucumán. Among the species recorded, Ae. aegypti, An. pseudopunctipennis, An. argyritarsis, Cx. coronator, Cx. maxi, and Cx. quinquefasciatus are the only ones that have been recognized in the region as major vectors of disease in humans (Mitchell et al.1985; Díaz 2009; Pisano et al. 2010a Pisano et al. , 2010b .
Several authors have reported the presence of Ae. aegypti from a wide variety of habitats in urban areas in Argentina, which indicates the ability of this species to adapt to new anthropic conditions (Campos 1993; Campos & Maciá 1996; Avilés et al. 1997; Schweigmann et al. 1997; Augier 1998; Almirón & Ludueña Almeida 1998; Stein et al. 2002 Stein et al. , 2011 Campos et al. 2011) . In the present work, larvae of Ae. aegypti were collected in the bromeliads Aechmea distichantha and Vriesea friburgensis; its presence in V. friburgensis is the first such record for the region. In Brazil, Ae. aegypti has also been collected from bromeliads in gardens (Forattini et al. 2000; Mocellin et al. 2009 ) although some authors suggested that those habitats do not contribute to the occurrence of immature stages of the insect (Mocellin et al. 2009; Santos et al. 2010) . Other studies in Argentina have reported tree holes in Aguaray, Salta province (Mangudo et al. 2011) , axils of Araceae in Puerto Iguazú, Misiones province (Campos et al. 2011) , and axils of A. distichantha in Iltico and Monte Bello, Tucumán province (Stein et al. 2013) as natural habitats for the species.
Since the beginning of the 20th century, An. pseudopunc tipennis has been described as the main vector of malaria in northwestern Argentina, although An. argyritarsis is a pos-sible vector (Edwards 1928; Dantur Juri et al. 2010a) . Malaria has been regarded as endemic with epidemic outbreaks from September to October and from May to June, with the abundance of An. pseudopunctipennis changing throughout the year based on weather conditions. Recent studies have documented that populations of An. pseudo punctipennis and An. argyritarsis fluctuate in autumn and spring; with temperature, rainfall, and relative humidity acting as important predictors of the abundance of those vectors (Dantur Juri et al. 2010b , 2014 . In the present study, both species were collected in forested environments; the immature stages were found among rocks in rivers and streams. Anopheles argyritarsis was also collected in the bromeliads A. distichantha and V. friburgensis, and these collections are the first in the region of this species in phytotelmata.
Moreover, Cx. quinquefasciatus is a vector of the St. Louis encephalitis virus in Argentina (Diaz 2009 ), as well as other arboviruses, including the Oropouche virus in Brazil, and is responsible for the vertical transmission of the Japanese encephalitis virus in Australia (Lourenço de Oliveira & Da Silva 1985; Johansen et al. 2001 ). This species was found in the same urban sites that Ae. aegypti inhabits, although the behavior of Cx. quinquefasciatus differs widely (Schweigmann et al. 1997; Almirón & Ludueña Almeida 1998; Stein et al. 2002 Stein et al. , 2011 . In this study, we only recorded adult specimens, while immature forms were found in epiphytic bromeliads in the Tucumán province (Stein et al. 2013) .
In addition, the circulation of the Venezuelan equineencephalitis virus complex has been documented in northern Argentina, such as in the examples of the Rio-Negro and Pixuna viruses in Cx. coronator and Cx. maxi Pisano et al., 2010a) and of the Pixuna virus in Ae. aegypti, the latter having been collected in Tucumán (Pisano et al. 2010b) .
Finding mosquitoes in phytotelmata strongly suggests that more research is needed in order to understand the behavior of these species in the Yungas ecoregion, but also, how bromeliads contribute as habitats for larvae of medically relevant mosquitoes. In addition, further investigations into the distribution patterns of the species reported here, together with ecological studies, will not only allow updates on the mosquito fauna but also aid appropriate surveillance measures before the possible emergence of the Zika and Chikungunya viruses along with the reemergence of the dengue virus in northwestern Argentina. 
